Abstract. The Australo-Papuan fairy-wrens, emu-wrens and grasswrens comprise the passerine 11 family Maluridae. They have long been known for their spectacular plumages, remarkable 12 behavioural ecology, and intriguing biogeography. The family has provided an ideal model with 13 which to explore how phylogenetic and phylogeographic analyses of DNA sequence data can inform 14 understanding of evolutionary history and present-day biology. We review what has been learned of 15 the phylogeny of the group and the phylogeographic history of individual species. We conclude that 16 there is now a strong framework within which to pursue the remaining species-level taxonomic issues, 17 and to extend ecological and behavioural studies into a new era of more detailed genetic questions 18 such as the role of gene-environment interactions in adaptation. We highlight some remaining 19 examples of such questions and discuss how they might be addressed. 20
Introduction 21
The life history, systematics and biogeography of Australo-Papuan fairy-wrens, emu-wrens 22 and grasswrens (Passeriformes: Maluridae) are a rich source of challenging evolutionary questions. 23 Field, population-based studies that are reviewed in this suite of papers have illuminated these 24 questions and such work will continue to do so. Complementing field studies has been a growing 25 contribution from the fields of molecular systematics, phylogeography and population genetics all of 26 which have undergone revolutions since the advent of DNA sequencing in the 1980s. Systematics is 27 the study of how species are related to each other phylogenetically and how taxonomy can best 28 express hypotheses of phylogenetic relationships. Similarly, looking within species, phylogeography 29 is the DNA sequence-based study of the evolutionary forces that explain how genetic diversity within 30 species is organized in space and time (Avise et al. 1987 ; Edwards et al. 2012) . It has revolutionized 31 5 diversity. The genomic basis of its climatic flexibility could be a rewarding study potentially 133 illuminating how ecologically less flexible species might be managed under climate change. 134 The discordance here probably reflects different rates of evolution in the DNA of the mitochondria 144 and nucleus. That is, genetic diversity in the nuclear genome of a common ancestor can be shared 145 between diverging species for significantly longer than diversity in the mitochondrial genome. 146
Origin and variation of the blue-backed phenotype across northern Australia 147

M. l. rogersi, M. l. dulcis and M. amabilis share the unusual trait of blue-backed females and 148
replace each other geographically across northern Australia. In the strongly sexually dimorphic 149 species of Malurus in which alternate plumaged (breeding) males are colourful and female and basic 150 (eclipse) male plumages are not, the blue dorsal plumage in females is clearly exceptional. Also, 151 female M. l. dulcis and M. amabilis have white lores. An enduring puzzle, therefore, is the evolution 152 and underlying biology of blue dorsal plumage in females of three tropical Australian taxa that are not 153 each other's closest relatives. 154 Molecular data (Odeen et al. 2011; McLean et al. 2012 ; Lee et al. 2012) molecule, which is substantial), but noted that the Great Dividing Range essentially separates the two 184 subspecies. Some work has explicitly assessed the Great Dividing Range's role as a barrier promoting 185 vicariance (cf Pavlova et al. 2010, accepted) . Closer study of this zone with new specimens revealed 186 discordant patterns in mtDNA diversity, which was structured geographically ( blue and black plumage: black plumage arose from blue convergently on the two islands, or black 250 arose from blue and was followed by re-evolution of blue plumage in mainland Western Australia. branch that diverged after M. cyanocephalus and before the rest of Malurus. We are left with two 281 alternatives that need further testing. One is that the data analysed to date genuinely reflect early 282 branching of the M. coronatus lineage. The other is that the times between speciation events involving 283 M. coronatus were short. By that alternative, the data still lack the power to place the species reliably 284 in a sequence of phylogenetic divergence. ruficeps are more closely related to each other than either is to S. malachurus and that contact 294 between S. malachurus and S. mallee is secondary. We suggest that understanding the historical 295 biogeography of how mallee came to be isolated in its present range is now of far more interest. 296
Understanding that it is closest to S. ruficeps is a key step in that process. Among birds, it shares its 297 unusual distribution with several other unrelated species such as the Red-lored Whistler Pachycephala 298 rufogularis, the Black-eared Miner Manorina melanotis and the easternmost form of the Western 299
Whipbird Psophodes nigrogularis complex. 
371
Biogeographic reconstruction of the CSFWs 372
Elsewhere, we will present a detailed biogeographical reconstruction of the chestnut-373 shouldered fairy-wrens (CSFW) but we here present a summary (Fig. 5) of the findings, which were 374 based on a subset of anonymous loci and introns used by Lee et al. (2012) . Reconstruction of 375 ancestral distributions suggests that dispersal and vicariance have both been vital in shaping the 376 current distribution pattern in CSFWs (15 dispersal events, 6 vicariant events and 1 extinction event). 377
Given a phylogeny in which M. elegans is sister to other CSFW, the analysis suggests that CSFWs 378 originated in south-western Australian forests, followed by an early dispersal event to Eyre Peninsula. 
Conclusion 460
We hope that we have shown an important role of molecular data in unravelling the interplay 461 between the evolutionary history and present-day biology of malurids. We are confident that this has 462 now reached the point where a solid framework is in place for the evolutionary relationships within 463 the family. Questions remain, especially at the species and population levels, but much progress has 464 been made. We take the opportunity to emphasize that this stage would not have been reached without 465 the diverse resources provided by museum collections. Similarly, we stress that continued growth and 466 diversification of those resources through collection of new kinds of specimens will enable areas such 467 as gene-environment interactions in changing environments to be pursued more thoroughly. Odeen et 468 al.'s (2011) work cited above on SWS1 opsin gene variation is a hint of where this work might go. 469
Only then will we continue teasing apart history and present-day biology in developing a full 470 understanding of the most remarkable birds that are the Maluridae. 
